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Abstract 

Regardless of the activity area, the link between the firm, sustainability and the necessary means to achieve that 

desideratum, is real and accepted in the context in which scientists, investors, entrepreneurs, state and citizens are 

becoming more and more aware of the devastating impact of the chaotic activities aimed at making a profit at any cost. 

Being aware of the importance of the correlation between ecotourism and sustainability, after a preliminary 

conceptualization of the means to promote green tourism business, and some elements of ecological marketing an 

analysis has been attempted via the linear regression model of interdependence between arrivals of tourists in the rural 

boarding houses, accommodation capacity and the relative poverty rate at the level of development region in Romania. 

In this sense, the data provided by the National Institute of Statistics have been used. 
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1. Introduction 
The relationship between tourism and the environment is generally accepted as one of particular importance 

since the development of sustainable tourism is conditioned primarily by protecting and preserving the environment. 

This both sided relationship is shown by the quality of the natural environment as a resource base of the tourism sector 

and the possibility of protecting the environment or altering the environment by tourism sector. According to World 

Tourism Organization (WTO) denomination, sustainable tourism develops the idea of serving the needs of present 

tourists and the tourist industry and at the same time protecting the environment and opportunity for the future. 

The paper analyze the interdependence between the number of tourists arriving in boarding houses to level of 

development region and a number of independent variable, we using linear regression pattern. The analysis is based on 

a data set comprising dependent variable –arrivals of tourists in boarding houses (yi), and independent variables: the 

capacity of rural tourism accommodation (x1), and the relative poverty rate to region (x2). Data were taken over a 

period of 8 years (2006-2013), from the database of the National Institute of Statistics for all country regions. 

 

2. Literature review 
Concerns in this area are numerous and the experts consider that all participants in tourism development should 

save the natural environment, given the economic growth obtaining safely, continuous and durable, designed to meet 

13

mailto:ghizdeanu16@yahoo.com
mailto:cecilia.rabontu@gmail.com


Annals of the „Constantin Brâncuşi” University of Târgu Jiu, Economy Series, Issue  1/2016 

 

„ACADEMICA BRÂNCUŞI” PUBLISHER, ISSN 2344 – 3685/ISSN-L 1844 - 7007 

 

 

the needs and aspirations fairly present and future generations [5]. The sustainability of tourism business can be 

considered complete whether besides environmental sustainability, the travelling company incorporates principles of 

sustainability in all its activities and convey this awareness of these principles to citizens and business partners. It is 

estimated that in a world where there are constraints on resources, which ecosystems degrades, the climate changes are 

influenced by human activities and the economic growth failed to include all citizens of the planet by now, the 

traditional role the firm is not enough to generate sustainable development [3]. 

Sustainability takes different approaches in the context of awareness of its importance, many specialists leaning 

on its study with organizations directly involved in sustainable development. According to the almost unanimous 

opinion of several experts, sustainability is the result of concerted three dimensions, namely: environmental 

sustainability, social sustainability and economic sustainability [6]. 

According to the studies performed, the manifestation of the high priority for sustainability reporting [2] can be 

seen globally. In this sense, conferences focused on the subject of Stockholm (1972) and Rio de Janeiro (1992) bring to 

the fore the need to protect the environment by operating globally cohesive forces controlled and harmonized. At 

European level, the policy of sustainable development was first defined by Single European Act (1986) which requires 

that activities in one country do not cause impairment in another country. From this point of view, we find that 

appreciation, green knowledge are not related to the environmental conditions in which we live today, but how can we 

use these terms pursuing a path of sustainable socio-economic development (Earthworks, 2007). In nowadays context, 

it is important to go beyond an interest in technology and how it can directly provide benefits to the environment. 

Given that sustainability is a highly complex area, I think we need interdisciplinary education related/based to 

environmental and information models that provide the opportunity for stakeholders (mainly singular) to develop and 

to shape a new sector of sustainable activity [4]. 

 

3. Analysis base on multifactorial regression 
In order to analyze the interdependence between the number of tourists arriving in boarding houses to level of 

development region and a number of independent variable, we using linear regression pattern. The analysis is based on 

a data set comprising dependent variable –arrivals of tourists in boarding houses (yi), and independent variables: the 

capacity of rural tourism accommodation (x1), and the relative poverty rate to region (x2). Data were taken over a 

period of 8 years (2006-2013), from the database of the National Institute of Statistics for all country regions. 

In order to see whether the independent variables influence the growth of the number of tourists arriving in 

boarding houses, we start the analysis from the following structure of the regression model: 

ln yi= β0+βiln xi+                                                                         (1) 

where β0, βi  represents the pattern parameters, and   – random variable. 

With SPSS application it calculates the parameters value of the random variable, and also the statistical power of 

the model is tested with the t test, F test and Durbin Watson test. Also it tested the collinearity among the independent 

variables. The following three patterns are compared: 

 The first pattern/model will be such as:  ln yi= β0+β1ln x1+                  (2) 

 The second pattern/model will be such as:  ln yi= β0+β2ln x2+             (3) 

 The third pattern/model will be such as:  ln yi= β0+β1ln x1+β2ln x2+    (4)                   

To start, multiple correlation coefficients are calculated in order to measure the intensity between resultative 

variable and factor variables and coefficients of determination in order to determine the percentage of independent 

variables influence the dependent variable for the three cases. 

 

Table no. 1 Regression statistics 

 

Model R 

R 

Square  

Adjusted 

R Square 

Std. Error of 

the Estimate 

Change Statistics 

Durbin-

Watson 

R Square 

Change F Change df1 df2 

Sig. F 

Change 

1 0.967 0.935 0.934 0.33468 0.935 897.176 1 62 0.000 2.430 

2 0.684 0.468 0.459 0.96016 0.468 54.540 1 62 0.000 1.009 

3 0.967 0.935 0.933 0.33734 0.935 441.562 2 61 0.000 2.411 

 

Analyzing the output of SPSS (Table no. 1), it can be said that the first model multiple correlation coefficient 

(R) is quite high, which leads to the conclusion that there is a pretty intense link between the number of tourists arriving 

and accommodation capacity in boarding houses calculated as the natural logarithm. The same intense connection 

exists to the third model where besides the variables in the model above was added also the poverty rate at regional 

level. And if the model II, where the independent variable is the rate of poverty can be seen a strong bond, but it is 

more less than in the previous cases. Searching deeper the connection between these variables using multiple 

determination coefficient can be said for the first model, 93.4% of tourists arriving in boarding houses were influenced 

by the ability of these units tourist accommodation; second model, 45.9% of tourists arriving in boarding houses were 
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influenced by the poverty rate in the region where they are located these accommodation. The third model, 93.3% of 

tourists arriving in boarding houses was influenced by two independent variables. 

The standard error of the models is as follows: in the case of the model 1 that has the value 0.33468 for model 2 

the value is 0.9616, in the case of the 3 model the value is 0.33734. 

Also, to verify the hypothesis of independence of errors we calculated the Durbin-Watson value of the variable. 

Thus:  

 for model 1, d = 2.43. The value obtained is compared with the critical values du = 1.5562 and 1.6216 from 

Table Durbin-Watson distribution for n = 62 and k = 1 and a significance threshold of α = 0.5. It can be seen that the 

calculated value is greater than the du, so to make the best decision to verify that d> 4 - dl = 2.29951, where there is a 

negative autocorrelation of errors, so the null hypothesis is denied in favor of the alternative and the chosen model is 

statistically significant. 

 for model 2, d = 1.009 value obtained is compared with the critical values  du = 1.5562 and dl = 1.6216 it can 

be seen that the calculated value is lower than dl fact which leads to the conclusion of a positive errors autocorrelation, 

rejecting the null hypothesis. 

 for model 3 d = 2.41. The value obtained is compared with the critical du = 1.5232 and 1.6561 dl = taken for 

n = 62 and k = 2 and a materiality threshold α = 0.5. It is noted that the calculated value is greater than the du, so check 

that d> 4 - dl = 2.349, and there is a negative autocorrelation of errors. In these circumstances the null hypothesis is 

rejected and the model has statistical power. 

Carry out further analysis based on ANOVA table in order to test the validity of models. 

 

Table no. 2 Analysis based on ANOVA table 

 

ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 100.495 1 100.495 897,176 0.000 

Residual 6.945 62 0.112   

Total 107.439 63    

2 Regression 50.281 1 50.281 54,540 0.000 

Residual 57.159 62 0.922   

Total 107.439 63    

3 Regression 100.498 2 50.249 441.562 0.000 

Residual 6.942 61 0.114   

Total 107.439 63    

 

The data results (table no. 2) correlated with values that may have Ftable= Fα;k-1;n-k  it can see that for Model 1 

Ftable = 7.0696 <Fcalculated = 897.176 for Model 2, Ftabe = 7.0696 < Fcalculated = 54.540, and for model 3, Ftabe = 4.9710 < 

Fcalculated t = 441.562 in all cases Ftabled significance thresholds were 0.1. For all three models the null hypothesis is 

rejected in favor of alternative one. Therefore, it can be said that the chosen model is statistically significant and not 

just by chance. The same conclusion of patterns validity, strong dependence between variables can be drawn from 

materiality threshold value SignifivanceF <0.01. 

 

Table no. 3 Value of pattern coefficients and analysis of significance threshold 

 

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95,0% Confidence 

Interval for B 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound 

Toleranc

e VIF 

1 β0 2.941 0.243  12.109 0.000 2.456 3.427   

x1 0.981 0.033 0.967 29.953 0.000 0.915 1.046 1.000 1.000 

 2 β0 6.057 0.562  10.787 0.000 4.935 7.180   

x2 1.405 0.190 0.684 7.385 0.000 1.024 1.785 1.000 1.000 

 3 β0 2.936 0.247  11.888 0.000 2.442 3.430   

x1 0.975 0.046 0.962 21.007 0.000 0.883 1.068 0.505 1.979 

x2 0.015 0.094 0.008 0.165 0.870 -0.173 0.203 0.505 1.979 

 

After the analysis of variance we can say that the number of tourist arrivals in boarding houses is influenced 

significantly on the capacity of these units and the poverty rate registered in each region. 

Thus, the following econometric models can be built. 

15



Annals of the „Constantin Brâncuşi” University of Târgu Jiu, Economy Series, Issue  1/2016 

 

„ACADEMICA BRÂNCUŞI” PUBLISHER, ISSN 2344 – 3685/ISSN-L 1844 - 7007 

 

 

 model 1:     ln y1 = 2,941+0,981 ln x1 

 model 2:     ln y1 = 6,057+1,405 ln x2 

 model 3:     ln y1 = 2,936+0,975 ln x1+0,015 ln x2 

Each coefficient corresponds to a standard error shown in the table above (Table no. 3). 

Interpretation of model 1 coefficients  by changes supposed to a  change with e e1 units of accommodation capacity in 

boarding houses is a change in the number of tourist arrivals in these hostels with e0.981 units. For Model 2 a change 

with e1 units in the poverty rate produce a transformation in the number of tourist arrivals in boarding houses by e1.405 

units. 

In the 3 model, interpretation of coefficients is as follows: 

 an amendment with e1 units of accommodation capacity in boarding houses is a change in the number of 

tourist arrivals in these hostels with e0.975 units; 

 an amendment with e1 units poverty rate is a change in the number of tourist arrivals in boarding houses with 

e0.015 units, we cannot exclude that this indicator can take a negative value, in which case the poverty rate influences 

inversely proportional  the independent variable. 

Another test of the model we made it through the test t. We consider safety statistics for each model and 

compare the values of t in the previous table (Table no. 5) with the theoretical ones. The conclusions are as follows: the 

first two models, the null hypothesis is rejected because tcalculated > t0.5;63 = 1,6698. The same can be seen if we look at 

the ranges of values which take constant term and the coefficients corresponding independent variables where the value 

0 is not included in these ranges.  

To the 3 model, the condition of rejecting the null hypothesis in favor of the alternative one is respected only to 

the constant term and the constant corresponding independent variable of rural tourism accommodation capacity, 

instead the poverty rate coefficient can take the value 0 tcalculated = 0.165 < t0.5;63 = 1.6698, thus the hypothesis therefore 

not reject the null hypothesis, which results from the analysis of period from which the coefficient take values. 

We test further multi collinear link between independent variables for model 3 and we found that the amount of 

variance inflation factor (VIS) is less than 5, as a result between boarding houses accommodation capacity and national 

poverty rate is no direct connection/link, these variables do not affect each other and can be built a model that includes 

both independent variables. 

 

Table no. 4 Statistics of residual for model/pattern 1 

 

Model 1 Minimum Maximum Mean Std. Deviation N 

Predicted Value 6.2772 12.0613 10.1086 1.26299 64 

Residual -0.75651 0.98325 0.00000 0.33202 64 

 

Based on waste/residual statistics (table no. 4), the total tourist arrivals in boarding houses, knowing 

accommodation capacity in these units to a region level, is e10.1086 with minimum de e6.2772 and maximum e12.0613. 

Deviation from the model is less e0.7561   tourist arrivals in boarding houses in addition to e0.98325. The fact that the mean 

and standard deviation of this variable has a value close to 0, on conclude that the model predicts quite well actually the 

number of arrivals in accommodation establishments with a mean deviation of ±1.3. 

 

Table no. 5 Statistics of residual for model/pattern 2 

 

Model 2 Minimum Maximum Mean Std. Deviation N 

Predicted Value 7.4527 11.1447 10.1086 0.89337 64 

Residual -2.16544 2.17114 0.00000 0.95251 64 

 

In the case of the 2 model, statistic analyzing residuals (table no. 5), the total tourist arrivals in boarding houses, 

knowing the poverty rate to a region, is e10.1086 with minimum e7.4527 and maximum e11.1447. Deviation from the model is 

less e2.16544 tourist arrivals in boarding houses in addition to e2.17114.  

Since the mean and standard deviation of this variable has a value above 0 model predicts that in fact pretty 

good number of arrivals in accommodation establishments with a mean deviation of ± 2.5. 

 

Table no. 6 Statistics of residual for model/pattern 3 

 

Model 3 Minimum Maximum Mean Std. Deviation N 

Predicted Value 6.2725 12.0487 10.1086 1.26301 64 

Residual -0.75420 0.98473 0.00000 0.33194 64 

 

For model 3 (table no. 6) total tourist arrivals in boarding houses, knowing accommodation capacity in these 

units and the poverty rate at a region, is e10.1086 with a minimum of e6.2725 and a maximum of e12.0487. Deviation from the 
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model is less e0.75420 tourist arrivals in boarding houses in addition to e0.98473. Since the mean and standard deviation of 

this variable has a value above 0 the model predicts quite well the number of arrivals in accommodation establishments 

with a mean deviation of ± 1.3. 

 

Conclusions 
In terms of statistics, all three models are valid. Yet it cannot be the same situation economically and logically 

speaking. The first model can have this support: the higher the accommodation capacity in the rural boarding houses, 

the higher the number of tourist arrivals in these establishments; however, a proper promotion policy in conjunction 

with national and international regulatory compliance frame of sustainable development should not be excluded. Model 

2 cannot be used for prediction, because under its influence, the poverty rate proportionally determines the number of 

arrivals in rural boarding houses. In model 3 a conclusion cannot be drawn yet, because poverty rate coefficient takes 

values that may be negative when the model is valid (variable influencing poverty rate inversely proportional to the 

number of arrivals) or positive, in which case it is not correct in economic terms. For this model, analysis can continue 

based on future values that the coefficient may have.   

The modeling is based on that the variables interests are random in the sense that the future values are uncertain. 

It should be noted that according to the national Strategy on social inclusion and poverty reduction (2014-2020) and 

World Bank estimates based on EU-SILC data there is a forecast to reduce this indicator to a value between 21.6% and 

31.1% for 2020. It is considered that by developing the ecotourism, through appropriate marketing policy by new 

investments and poverty reduction larger numbers of tourists can be attracted, who through their consumption 

contributes to the sustainability of the business in the touristic area and to national level implicitly. 
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